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SUBSATELLITE FLT CHARACTERISTICS 
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SUB-SATELLITE hp: 212 NM 
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DISCOVERER AGENA "D 
ha = 244NM AND 


hp = 113 NM 
PERIOD2 90.7 MIN 


ALTERNATE CONFIG. 
FOR 200NM, CIRCULAR 
ORBIT 


~ DISCOVERER RESEARCH x 
FEOGRAM GUB-SATELLITE 
(DRSS) 

SPIN STABILIZED 
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SUBSATELLITE 


eg 


© TO PROVIDE A VEHICLE . : 
|. CAPABLE OF INCREASED ORBIT -. RANGES 
2. WITH EXTENDED ACTIVE. LIFE (2 TO 6 MONTHS) 
3. TO CARRY A WIDE VARIETY OF RESEARCH 
EXPERIMENTS 


DY Ro es te 


« SUBSATELLITE CONFIGURED TO FIT ON AGENA D AFT 
RACK. 

“ THE SUBSATELLITE PROPULSION UNIT MAY BE VARIED 
TO ACHIEVE DIFFERENT ORBITS. 

® BASIC STRUCTURE AND ELECTRONIC EQUIPMENT SUITABLE 
TO ACCOMMODATE RESEARCH EXPERIMENTS. 

© ELECTRIC POWER MAY BE BATTERIES AND/OR SOLAR CELLS. 
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BASIC EQUIPMENT 


AVAILABLE SPACE FOR 
RESEARCH EXPERIMENTS 
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ALTERNATE CONFIGURATION 
© TE 344 ROCKET 
© 200 NM CIRCULARIZED 
ORBIT 
© PAYLOAD SENSOR 
VOLUME = 3750 CU. IN. 


@ TE 316 ROCKET 

© 2000 NM APOGEE 
(FOR 225 LBS.) 

© PAYLOAD SENSOR 
VOLUME =3000 CU. IN, 
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LAUNCHING OF SUB-SATELLITE 


AGENA D 7 - et . a Saye! i esa mt 
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— RESEARCH INSTRUMENTS 
ONE OF TWO SPIN NOZZLES 
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SUBSATELLITE WT. vs APOGEE 
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SUBSATELLITE EQUIPMENT é WEIGHT SUMMARY 
WEIGHT , LBS 


DESCRIPTION: TE 344 | Te 2368| TeE-316 | TE-345| 


end 


BASIC. VEHICLE : . 
STRUCTURE : 
SPIN SYSTEM—- foie tes 
BATTERY ¢ CHARGER —-..- 

SOLAR CELL ASSEMBLY --- 
eye pea ¢ COUPLER — - 


COMMAND & SQUIB PROGRAMMERS. 
COMMUTATORS es REQUIRED ) — 
TRANSMITTERS (2)--—-- are em 


red 
Miah acam 


| 
peSSoes este 


e MOD AMPLIFIER — 
e VCO (4 REQUIRED) -- 
@ TRAY ASSEMBLY-- clined a 
°PC-DC CONVERTER-.- _ 
COMMAND soe / DECODER ee 
TAPE RECORDE RS nee a 
ACCELE 
CONNECTORS te WiRNe : 


Sete Ea ee HEATER fee = 


be an ¥ aepammnns oie Ae nee teria ane Ale Sete 6 ce semen Rann 


TBment—e-st BIC ue 
: a R UMBILICAL, BAROMETRIC SWITCH 


TOTAL SYSTEM WEIGHT ——--—- 
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2500 N.M.~ SUBSATELLITE POWER SUMMARY 


DUTY CYCLE 
(PERCENT) 

















DESCRIPTION 





COMMAND RECEIVER Ona] 
TAPE RECORDER 9,20 
T/M pu ao er 4.\4 
C-DC CONVERTER 
MOD AMPLIFIER 
VCO._ (4 UNITS) ie Arg 
@ 30 MA 
COMMUTATOR (2 UNITS) 8.26 
@ 16 W 
TIME REFERENCE GENERATOR ras 
COMMAND €& SQUIB PROGRAMMER 0.35 
RESEARCH INST. 


TIMER | 
TOTAL 


%* OPERATIONAL DUTY CYCLE BASED ON 2.3 HRS. PERORBIT, 
INVA = RYN) =O) ,) = "4 @) Hsia 70 Bie 1) 1 @) Wy “4 A a =] oN N 
L.75 AMP-HR NI-CAD BATTERY ISAS FOLLOWS: 

2,3 HRS/ORBIT -ON 

*% CRBIT-137 Mi. =2.3 | lke FOUR ORBITS °- OFF 
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SUB- SATELLITE COMMAND. LINK CALCULATION 


NS LOSSES 
TRANSMISSION SYSTEM: = + 
R.F POWER 1000 WATTS . +30 db 
ANTENNA. GAIN +10 db 
RANGE 5000 N.M. (SLANT RANGE) -|54 db 
RECEIVING SYSTEM 
RECEIVER SENSITIVITY +132 db 3 
ANTENNA GAIN -3db 
FADE LOSS =3 db 
| POLARIZATION LOSS -3 db 
TOTALS +172 db «(63 db 
e oe 
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SUB SATELLITE TELEMETRY LINK CALCULATION 


| INNS LOSE. 


Premcene cere aimee ein ween re . 


TRANSMISSION SYSTEM: =.” 


oF POWER 2 WATTS - edb 

ANTENNA GAIN -3db 

RANGE 5000 NM(SLANT RANGE) ~|57 db 

RECEIVING SYSTEM: 

RECEIVER SENSITIVITY +|39db 

ANTENNA GAIN TLM-1I8 A? Uo) 

FADE LOSS 3d 

POLARIZATION LOSS ae as 
TOTALS +|70 db —-|66db 
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200 NOME SUBSATELLITE TELEMETER SYSTEM 
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-INSTRUM'NT. 


Bare - nk 


RING bit 2: ee on A call 
ie a | TRACI NOd| oa 


NC. 2 8) 


HB vanes a 


ee ee a 


PWR PEMRE CONTROL BOX 
"scar Pwe. ss BAT TERY #! ( = [CCMMAND | ey oo COMMAND | 
(GCLAR CELLS; CHARGER os as ODER eel 
P4 - 
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2500 N.M. SUBSATELLITE SYSTEM 


PRS 0! EGS STR RENTS SIAR TERS SSeS nih 


RESEARCH RING *| TRACK * | Jeo 


seg en | 0,3*60 COMMUTATOR TAPE RECORDER CHANNEL 15 


| RING *2 200 MIN. REC, 
17 MIN. REPROD, “VCO 


| 12!) RATIO | CHANNEL 12 VHE 


CONTROLS RING *| TRACK *2 TRANSMITTER 
& STATUS | 0.1*60 COMMUTATOR Aero) 2 WATT 
INFO | RING #2 CHANNEL 6 


VCO 
CHANNEL 7 
TIME 
REFERENCE 
GENERATOR 


TELEMETER SYSTEM 


PAN we =ININY 
S PONTeOL aoe COUPLER Ghee 


SOLAR BATTERY & | i COMMAND _, COMMAND 


POWER ——® CHARGER 
(SOLAR CELLS) SYSTEM DECODER RECEIVER 
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SUBSATELLITE TRACKING 


"S5PADATS" FOR PRIMARY EPHEMERIS DATA 
® DELETES NEED FOR TRACKING BEACON 
© MUCH MORE ACCURATE €& RELIABLE THAN ANGLES ONLY 


SATELLITE TEST CENTER GENERATES ACQUISITION MESSAGES 
@ ACQUISITION MESSAGES TO HAWAII & VANDENBERG, NTS 
TRACKING STATIONS 


HAWAII & VANDENBERG FOR COMMAND € TELEMETRY DATA 
READOUT 
% NO ADDITIONAL MAJOR C&C EQUIPMENTS REQUIRED 
® NO ADDITIONAL COMMAND OR READOUT STATIONS 
. REQUIRED 


NEW BOSTON TRACKING STATION USED IN SUPPORT OF ABOVE 
©) x aa-4@, OF N lt, | Has @ 2401 0) We da @) = 4 =) 


P6943 "LSC 4+30-62 
CY +S: 


| UNCLASSIFIED 





UNCLASSIFIED 
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SUBSATELLITE COST ¢ PERFORMANCE COMPARISON 


| 
| | BLUE ‘DISCOVERER RESEARCH 
0 8 cca dsit “SCOUT SUBSATELLITE _ 


a a cnc a EN ne ae a ee ce = et nt neem 


® COST : 
© BOOSTER & GUIDANCE $ 855.000 ) 0 
O SATELLITE VEHICLE 310,000 310,000 
(INCL. PAYLOAD INTEGRATION, | 
TELEMETRY, BATTERIES ) 
O LAUNCH GFE ) 
O TRACKING ORE a eo OGRE. er: 
O TOTAL COST EACH FLIGHT S$ 1,165,000 S 310,000 
© PERFORMANCE (300 NM CIRCULAR ORBIT) 
O INCLINATION ANGLE 70-105" 70°- 105° 
O ORBITING WEIGHT 160 LBS 225 LBS | 
O VEHICLE ACTIVE LIFE: | MONTH: 2-6 MONTHS | 


| 
) 


@ COST PER LB IN ORBIT 1 589300 ——-§ 1,380 
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SUBSATELLITE SYSTEM RELIABILITY 


ROCKET MOTOR € SPIN SYSTEM ome) fe) 


LAUNCHER MECHANISM —s—<ié#*«w' DD 


revey, VV V-\\| >a b 4B 14) 0. 971 
TELEMETRY SYSTEM 0.940 
POWER SYSTEM 0.942 


a o)V] 1-7 6 Oe» 4-14) 0. 850 
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DRP SUBSATELLITE PROGRAM SCHEDULE 
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PROTOTYPE 
(QUAL. TEST) 
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LAUNCHER 
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Wee 2 FAB. FLEOS ASSY : 
TEA. COMPONENT PROCUREM Ne 
> ANTENNA EVELOANE ANTENNA ae REL TANT AFIT, 
! “PAYLOAP SIMULATOR ‘(ON WAND) 
rae Adsy- (MOCKUP (FOR FIT =, | 
ARNG RETER, HOTS. Pee Eel KIT 
24 AGENA D be vise Mop 
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SUBSATELLITE APOGEE ROTATION 
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SUBSATELLITE APOGEE ROTATION VS ELAPSED TIME 


160- 


10. 26 


APOGEE = 2500N.M. 


; fae ele eee | Atal.) eee ee ce 
30 40 50 60 70 = =6©80—( 90 
ELAPSED TIME IN DAYS 
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DISCOVERER RESEARCH SUBSATELLITE 


SYSTEM RELIABILITY 
COMPONENT 


(4) 2 
DUTY CYCLE LIFE (PERCENT PROBABILITY edinine TO RELIABILITY 
DESCRIPTION (PERCENT) (o) mh] 0) AVA NV/_-\ Oe FAILURE (6 -HOUR) (R) 
COMMAND SYSTEM 5 
- RECEIVER eye) 99.9 % FOR \00 HOURS 10 0.285 (3) 
‘ DECODER Kexe) 99.9°-% FOR 100 HOURS | OL 0.985 (3) 

: ¥ COMMAND SYSTEM 


id =f PN od) i a Oc 
TELEMETRY SYSTEM 
+ TRANSMITTER ite) A 0.999 
1 DC-DC CONVERTER te) iain (0) a (01010100 5 (010) dc) ' 0.999 
95 % FOR 10,000 HOURS) 
+ VCO Xo) 95 % FOR 2,000 HOURS ; (once te) 


COMMUTATOR Kore) 95 % FOR 1,000 HOURS ; 0.990 
(SWITCH TYPE) 


+ TAPE RECORDER fete) 95% FOR 200 HOURS i 0.954 
* TIME REF GEN. fete) 98 % FOR 2,000 HOURS 0.998 


RELIABILITY 0.940 
POWER SYSTEM 
SOLAR CELLS [eye) 95% FOR 1440 HOURS(ESTIMATED) 2.81 x 1o* ome 16) 
BATTERY (ole) 95% FOR 115,000 HOURS 2.25 x 105 0.994 
. POWER PROGRAMMER 


€ CONTROL 100 © 95% FOR 20000 HOURS 3.84 x 10> 0.999 
POWER SYSTEM 
RELIABILITY 0.942 
OVERALL SYSTEM RELIABILITY = 0.860 
| PER INDIVIDUAL SPECIFICATIONS _t 
2 ASSUME EXPONENTIAL DENSITY FUNCTION R=€ 7 
3 LIFE TEST ON SIMILAR EQUIPMENT CONDUCTED AT GEORGE C. MARSHALL 
SPACE FLIGHT CENTER- TOTAL NUMBER OF INTERROGATION CYCLES 
COMPLETED CORRESPONDS TO MAXIMUM INTERROGATION FOR 25 YEARS 
4+ ASSUMED- ACTIVE LIFE OF SUBSATELLITE OF 60 DAYS (3 HOURS OF OPERATION PER DAY) 
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